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(54) CAPACITIVE ELEMENT AND METHOD FOR 
MANUFACTURING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitive 
element having a ferroelectric film capable of 
preventing oxidation of a plug in a process for 
crystallizing a capacitor dielectric film in a stacked 
capacitive element, and preventing diffusion of iridium 
to the capacitor dielectric film. 

SOLUTION: This capacitive element is provided with a 
lower electrode 30 constituted by successively forming 
first conductive films 18 and 20 including first metal, 
a second conductive film 22 formed on the first 
conductive films 18 and 20, and made of metallic oxide 
including second metal different from the first metal, 
and a third conductive film 24 formed on the second 
conductive film 22, and made of third metal different 
from the first metal. 
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W, TA>zfy#ZtiULi:l 00s cemt Lt\ 5 4$ 
HWcl|-f4£fcfc:J:9, if 100nm^T7ftlg2 
8Sr»*t* (03(b)). 

[oo 57] air vc. yy^97 4-at^K9>fxyf- 

y^CiO. 7-7^-^28. PZTK26. 75f"*" 
IS 2 4 , BMtr7f-tR2 2 . Rfttf >J i*7Aft2 0. 
A yi^Aj&18£PMB#fc>'^--:^LT, 77 

0/4 yy'^Aflgl8#^&£Ta5«ffi3 0i:. TSSl 
*3 0±t»«S#i.PZTBIJ:») : Sr6^+^^Si«# 
K32fc. **><i'*^HcJR3 2±fc:}|»RSft.7-7* 



+^J:'9=5rl.±gemfii3 4^^fi£-ri, (03(c)). 
[0058] CI 3 LT. 7"7?-H&2 4/M&Tyy-1- 
H2 2/W.\U 0/-T VWAMl 8*»4> 

&&Tgl5«g3 0 *#JS*S£ t AT 

[0059] 3 (c, *StiBg!IMc Aftlf . 7*7^ 
■Ml 2 4/WtftTy ++912 2/WcA 'J y*^/^ 0 
/4" y^AJgl8*>£>&l>T$mffi3 0£«fS;tS<7) 

■C, RflM yy'»7A!l2 OS^ 'J ^AKl 8fci-> 
T4f^^v^mmfWS3 2^^Ugjig(cfettl>KS<7)te 
m®j±tZbbhlZ. WCTy++9k2 2 iz X ->X& 
*i£^N'y T«*»4>^A-A-i/^^««:)K3 2^<yM yy* 

•/^ y y^KJ: 9** '*is?mm#m3 2 £Jgj£L£i§ 
4" y^A^ffifSfcRWiLo-^-rAy 

[ 0 0 6 0 ] idOBBB-Cli. TSB«®3 0 

4" !]y«7ij|18t, gtfM y^A(g20fc. & 
fll7°7?"yil2 2i, r7^R2 4fc«0««RfcJ:r> 

TfMU;A\ ^A'yrttTffltr^nii, >f y^ 

AH 1 8lfiVM4»fl:^ 'J ^AH2 0OV^fl*^T 
0$-. y^«7AKl8k. W!cry^l&22b, T 

yy-i-m 24b nmmmizx ~>xmmh z t * { t^ 

(S2con«feo^«) *%?R<nm2mmmz*.h!m 
mmmf^m&nmi.z^xmsmmi im^ 
xmmz. 

[oo6i] 08(i*n5sjg«fc«t z>¥m&mmmg. 
i^-m^mmm. mwss&i uixmrnrnmizzz 
^mammcosmjmi^txmmmmx'h i . 

[oo62] \ittbiz. xmmmizj; &*mtmgcr) 

[0063] >-ynya^4 0±Wi. *^SDK4 2 
«?nt^5. * ; F4Mlll4 2fc:J:"3BgS*ut* 
=FWffilz\i . y- hm®4 8 fc y -x/ k u 4 y&ayi 

5 6 fc £3-f 5 ^ ^ y -te^ h 5 y i^'X ?A*JBl£$ilT V ^ 

s. ^^y-b/uh^yvx^^^sit^^ynya^ 
4o±tc<i. myeiui6 2MBjKdfi'ci.ie. ffiane 
^H6 2 cii. y-x/ Ki^-f yteU:«5 6(c«n«fc: 

7*9^6 6*<a*^ii*it-C^I.. 
[0064] 7*7^6 6«<iiA&^iU:ffiatetU[6 2 

±tcti. Pt/PtO , /IrO , /wffimoT&nmotf 
1B!iLZtiX\i&. T9«fi8 0±mi. PZT.tO^r^ 

i«fl;i*M8 2±wi. skim y y>7Aj: ")=5:i±aws 

84*^?^TV^. ZoLX. Tumm8o. ^+ 
^^SWtWH8 2. ±35«ffi8 4tcJ;0. <&tmm 
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[0065] %m%m*'*z/fwffiii$tifzmim 
«6 2±t«» m$mm*'*i'fiumm6b. mm 

tm.m^^'>^umm8 6ut. r5^6 6tc«mw 

tcS^§^7'7^9 2i)m*b&itlX^Z. 7y?9 
2tfM#>&iilt.;mimm8 8±.tZlt. Tv?9 2, 

eemtxv-x/Yv-i ywms 6tmmwt}g 
mtitzmzm 9 6 1 . kMm&8 a wm&ixkw& 
m9 8ktmtf&ixx^z>. 

[oo66] z<7)£ o t N *mtmmiz j: h^m&t&s 

It. fetm&X : {:<)CO*V<i'?T®V>&80t>K SSI 

m&m£Xb&aawTB9fflH&km£. pt/ 
pto, /iro , /irffimzxom&ztix^zztm 
wfibh. znzoizLxmmfct^vzmwL-tbz. 
fct«k y&flyf OW^mRVA y s^ARfcJoT* 

IMtS: 0& Z b # £ . CI tilz «fc 0 , flrSKDlt^Ertt 

£. 

[ o o 6 7 ] mz , *nm«(c i 

*ffit;ov^T09^aii ltJBv»t*W4. 

[00 683 i-f. ^Uay»R4 0±t. flilfS^ 
n-bl^yf-ftlciy, j/ij 3y»£4 04<til£>iiifc 
*ifcJfrHHfR4 2 fcJBdW § . 

[ 0 0 6 9 ] &V vc. .X ^ y ^/UcoB^^mz » 0| 

2- (09(a)). 

[ 0 0 7 0 ] (yUtf&gHk&tJ: y y'J a yfi 

&4 0OSlffl£&<(fcU *HHWi4 2(cJ:9»S3*i 

fc*F««Lhfc:^ y 3 *) %h ?- vmm 

[007 1]#OT\ y-MM»K4 6±lc. WitfC 
V Difcfc i 0 . ^gf 9 y y 3 yffitfc <J 3 ygfcH i $■ 

mats. 

[ o o 7 2 ] &u x\ i/ y 3 y^imRt^^^ ') 3 

lffi4 8£«&£t£. 

[00 7 3] av^T. y-h«ffi4 8Sr-7^.^i:LT>' 
y3yfi$4 0t4 ^yitASrff^, y-MMH8<9 

p»d x y 3 o t . T-mmsLim 52*%% 
&*t (09(b)). 

[00 74] <X^X\ ^BStWiJfCVDffiCiOyy 



A'-y?U y-bmffi4 8&?/^y3y^^5 0c7)(ffl 

at. ^y ny^tniy^s-y-f K->*-/i4e^K5 
4^m-rs. 

[ 0 0 7 5 ] <X^X\ y-hW&48Mfy-4 h*'**- 
/HetSR 5 4 2- ? b L T v y 3 y mi 4 0 1 A * y 
&A£ffv\ y-YM&4 8<mMcr>i/VayW&L4 0 
t. TOftttlMWtt5 2 b mtfith . ^<Xt«t y . * 
MfU£IMH«5 2a. 5 2b<fcy&6y-X/b'My 
6 (09(c)). 

[0076] z?lx. y- hm«4 sat* v-*/k 

[0077] a^-C. **V*frhJVi/X91fim& 
*Kr^U3>'»K4 0±t, PUtfCVDffitjy, K 
Jf[20nmc0v-y3>g«58t, ffif700nm« 

^ y 3 >®{tm eo b ttmrt . 

y [0 0 78]&wr;\ WitfCMPfttJ:"), y'j3> 
SHtJI6 0<7)fcffi£¥fflfl:U v-y3ygftll5 8RtX 
xy3yB«tJ|60J:y&y. Slffij&«p*fift$it*:JflS 
^M6 2?:0fi5:-rS. 

[0079] <JCV>-C, yy^57-f-&tfK5>fX.yf- 

y^tiy. «ia«^K62t. >-y3ya«4ots 

t £ 3 y ^ b 6 4 Sr^-T h . 
[00803 &WC\ ^Hfc. «^(fCVDS(CJ;y. 
0fli.OTif 20nm^^-^yMfc,Mifl0n m^gft 
f-^ yf&b . MJJ 3 0 0 n mO? y/Xfylt 

[0 0813 ^-e. MilarcMPjfefcio. 
^6 2<7)^s*^*t-&it^y^-ryM» Wto-? 
ym. ^ym^-mzmmL. w/tin /Ti^it<o» 
mm&i. yzmy?? h*-^6 4 ta«>a*n^r 

77Z>6ZB&th (09 (d) ) . 

[00821 «^T. m 1 XtHHOUZ «t 4S*»?<0R 

ttxKv9&tzx y . miasm 2 0 0 nmo-f y 

A)l6 8t. KJf3 0nmcOig^yy'^A)^7 0i:, 
MW2 3 n m(0mt7y1~rm 2 b . Mi 1 0 0 nm 
C07-7-7-MI7 4 fc $• ^-f^. 

[ 0 0 8 3 3 r/i-^yifiBSvtfT-? 5 o*c^m 

acwswiitivv 7-7f"7-«7 4 «:*sjwfc-r* . 

[0 084] r9f-#-K7 4±K, ^7^S 

KiO. Mx<fKW200nmOPZT^76^m-r 
K^fflKIrl 3X:. ^'7-2:1 kW. T/P 
^'XSM24sccmtU. 3 6 0^Wf 
S^fclCiy. MS2 00nmc7)PZT)i7 6^B«-r 
S. 

[0085] &lrVT\ IgS^m+T-. 7 5 O'C^a 

ai«Maa*tT^. pzTii7 6 2-^ B B H ft-ri,. 

[0 086] av^T'. PZTjR7 6±t. mUixn-y 
^ffitJ; y . <y1|i.raW2 0 0 n m<9gHIM «J y'^A)g 
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i&mm-h (Hi o(a»„ mm. assa* 1 3 

m % i§3S#.Xffil:£ lOOsccrat LT, 8 WfflfH 

[0087] %ivc. UV^77-f-a^H7'fXyf- 
X^fCkO. iHfc-f 'J^^M78. PZTH76,T 
4 . BMk7-5^«7 2 . Rft-f "J ^ m 
70, U^AR68«RHBttic^-~^i,. 
T5f-Mt7 4/IWI;7 , 5f"Mt7 'J5*>A 

g5BflS8 0±t^§ixPZTIKJ:*) J 5rS^A'A , x^g| 

m(*«8 2t, df* AV*i*«flc)88 2±(gHft£*lM 

ft-fyy^HJ:')«r4±a5««84*}aK1-4 (01 
0(b)). 

[00 88] Zo LX. T&«®8 0. * Wis* IS* 
t¥B8 2 . ±35mffi8 4 & 0 % TgB«ffi8 0 #77 
^6 6 tftlX V >&hWI 5 6 t«««C 

[00 89] Kwc. Mi-liZ't-^mizJ: 
9. ISI?4 0nmcr)PZT|SSr»fie'tS. &fc s COP 

zrma. mm&**''<zs9Bm8 6t ixmmt 

h (010(c)). 

[00 90] <X^X\ 3*tt»MMr''«S/*flHI«8 6± 
fc. WitfCVDifcfcJ:!), Smi 1 OOnmOv-'JrJ 

[009 1]&v>T\ 0iJi(fCMPft(cJ:O, y'Jiy 

«L§ft£llSf&&)i88£j{&£1-S (01 1(a)). 
[00 9 2] RWC, t-RVFyJXy? 

ynzw. ®mmm88iz. Tyyeeizmth? 

v9? vx-wozmm-h. 

[0093] #vvt\ itmtz, mx.ncvDmizxo, 

mHiim 2 0 n mcOf-^ t . iW 1 0 n m<0S{fc 
^9vWt. Sm3 0 0nmCD9>-7'XTymt£tm 

[00943 <x^x\ miiicMPmizx'o. mfflim 

®88cr>$mt> i miii-fltX9>?'X7-yl&. gftf-? 

>m. i-9>m¥-mzmmi. w/tsn /immnm 
7?9imm-h (01 i (W). 

[0095] <X^X\ Wry? 4-RVYy4x.-/l- 

y^izxr). misitmf&88iz. ±nmtn84izmi-i 

ny9 9h*-)\s9 4 ifm-th . 

[00 96] <X^X\ £ffit,Z. mn£x^-/9mzx 

0, W*.lf$m-6 0nm(r)1-?y&t. IUJi3 0nm<9 
$Mt 1 h9ymb. Hff4 0 0nm<9Au-Cu Hfc. IS/J5 
nmWyit, ^570 nmCOMtf-^V^tJrJl 

[00 97] BftvC. TiN /Ti/Au-Cu /TiN /Tififg 



19 ±mff8 4£«*W£«tt3*i£l!|gj|9 
8 (01 1(c)). 

[0098] .1 3 LT\ 2h5yy'X?, 
*#*-*5*M«M * 'J £Mfrf * .1 1 #T'# 6 . 

[0099] COJ: o £ s *Sat»»t . Bffll 
^^'JcOdf-vAV^TasHfiiS:, Pt/PtO , /IrO , 
/Irfiti§tJ:»)fifi£-t£?)T\ BUM D WAK&W 
'J i^AUKJ: ^X**^9mm&l!&0l8.ffimizt$ 

i ixwimw&'V) rmfrh**^i/9mmm'^r)4 

9mmm<r>+totttiMkmhz}iifi?%i. ztnz 
[ o i o o ] isemmmmxii. mmfcxvj 

<n***is9b LT0 1 l Ute^ffi^J: Sgft 

*?£jIjb uc#, 0 7 iztjki-m i mummcrm&miz 

[0101] «itf . iJEHit^JSTIi, WBHUM 
TMbLX. IrO, /Irtgit&^Ir^l^jg^^L^ 
*». BBIW)Sttt*l»±-t*fc*(c«. ^<ttlr0 , 

5ilTV>*Ltf iV\ LitJ^T. Ir/Iifl , f8jS^>, Ir 

o, m^irmwmzmnmwmziii'Zjioizffiis.ix 
burnt 

[0102]^^, ueMtmrnxii. 4 »j s^sm* 
mrmt Lxmityy+i-m&m^tztf. mmw& 

lz£-r,Xffif$LLXij£\<\ 7*7+i'tzmMti>&X&i 

thimbLx&mkTmwb*) . ztuzu. iut-v 

A (Ru) . Di/-7A (Rh) . /iyiS^J* (Pd) . 
<7A (Os) , 'f'Jv*'7^ (Ir) Z.tlh<?)0*>. 

mTtmcomm&mm. -r%h*>, r u o , . Rho , . Pd 

0 , . OsO , wrtLfr* . mtTy+1-m<7)Rb'9@. 

mx'*hi>ff>b%z.htih. 

[0103] nmz, a >j isvAfowvjTmcoimiz 

Bfct&Tyj-1-mcOKb*)lZ. )^r-^Am. Dy-) 

[ 0 1 0 4 1 ummmxii. ***i,9Wt 



r 



Kfcl/C. B ST ( (Ba,Sr)Ti0 3 ) JR. ST (SrTiO 

[o i o 5 1 tit, ±sm2mamtui, #muzx 

*\ «<^Ni»«IBlcaffl^ 5 c t i T* * . mt If , 
A iSJIS^Srffl^T D R AM iimt £ J; 3 

io 1 06i ixmnm-m. Mit7y*m 

5-PtO , t. Kfltf y^AJISrlrO , fc*LT^& 

-rttf-e^s. mmmx-u. mmtxa. o< x g 

C 0 1 0 7 ] ^g*-?^±g|5«ffit L/C, 
•J-tf>ffcfe9fclMfc>f 'J5*>A*tt*l/CfcJ:n. 

TIKi: . Pto , BgoA d =5:4 'J y«>^i6£IM»jtKfc . Pt 

[o 1 08j bo*,, ns/tyrim. iri&kwmmm 

*\ XI4IrHfcIrO , «<OZJWKfi<?5^-«l*»k*-jt 
COI r*<-ec7)±^(7) P Z T&fMttli^&lrf S .ItSrBfi 

[01093 W»U ■33:JMi5g*>Ta«ffifc:J3 
^•Cli«±<0PtiKo (ill) Eiai^B<=Sr6*i6i(c* 
4. 

[0 1 10) mHi. S1»W3C, Ir$|fclr 

o , ist pto , mtPtmMizB&itzffimzft^TB 

£^»IMf#fStt(4, TiKfci>tRfcJifc»jfcU:«jft*> 

[o 1 1 13 *Mfi«®ai/f*j^-i»ii^ffi 
tis, T&mmcoffi&t ix. mfrvjT&tj 
^mmmzm-h ttt iz%nm.fc®cr>T® t %h 
pu#o din mLm&tohizfr<n>mf&mm<r>4 

>?-y x-zmzz Uzffiz.ttv'ti'fi.ziwxM 

[0 1 1 2] 01 2. 01 314, *^a*4HSI0BjB 
{^S^^/N-x^^figlSSr^tlffiEllT-^S. Ill 

[o 1 1 3 j 01 2(a) iz*tmmBmz>t 
x-nxmrnrntz. 

[oii4] ttmrnsm 1 o ajwe«$ wts/ y 3 
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>3M 1 0 *>±iCSiO, J; O^^aral^M 1 2 £ ffiafcl 

2ZXv^y7?&Ztl,z£^mm&m®l 0 a<r> 
Bzay??b*-)l-l4ZBf$.t&. 8ft vt s 

?Yit->v\AHzm.qtf-?y$m mttvfxrv 

(W) R*JI(3tML2fc»fc. CMP£lcA9«liJ»iftl& 
1 2±iB±coTiN RfcW §££|$£-rs„ ^a^AOny 
htf-zl'l 4rtfc»3*lfcW RfcTiN RSrgmttCD 
7"5^16i:trffl^2,„ 

[0 1 153 W.Z. 012(b) IC^-fAdC, 7-7/1 

6do/mmtmm 1 2 <o±tc. ts5S©b$«r 1 7 1 

LT. 4 'J i^A ( Ir ) m 1 8 » mt-i y >">A ( IrO 
, )«20, (Pt)K21. 8Wfc7*5* 

-MPtO. )R2 2aV»2<or5f-^ (Pt) M2 4* 

[0 1163 Irffitl8l4. flUlf. »Ri&££4 0 0 

/U:fy (Ar) #X£1 0 OsccmcDeSLfrC^AU J&ftl$ 
14 4»Ht-rSjfefrT. xy\--y^;J:>)200 
nmnm^lZB&LZtlh. 

[0117] IrO, R2 0I4. «itf, £»££4 0 
0«c. A<7-£ 1 kWcRj&f * fc t ttc«ft#H§\rt(c 
Ar#.X£ 6 Osccm, iK^(0 2 ) #X $r 2 Osccm^gSM-C^ 

au fiK«a#ias-io^>rai:-ri>^T, xys--y^^c 

J:0 28nm^ff§^«§ni>. -eoi^^mcA 
mi. IrO , R<7)3*>^S (O) <7)ffl^ifcxlix=l 
~1. 2t^oT^^y-y^^«iti:^|,. IrO 
x ®20<mffikftt LXl<rifXbW%#X*mzAO 
sccM&ttilii, fflfSJtxl41. 2 J: =5: 
i>> IrO , K20<7)fflj£ttxttW£fcro<x<2Ta 

[01183*1 mR2 1 14. mitTyi-f- (PtO 
, ) K 2 2 At>'* 2 (Wtm 2 4 <Ott WflPf* 

/c*^ pt-j y?-y x-xm'$>ix . mm. ml 

i§&£ 3 5 O'C, A'7-£ 1 kHKRj&ti 1 1 b(C|£ll 
#H5\rt(CAr^Srl OOscc^SHI-CWAL. ffciUS 

[ o 1 1 9 3 pto , H2 2<4, mm. a«?as^3 5 
o -c. w-* i mzmtth 1 1 1 fcyKfi»nsirt(c 

Ar^XSr3 6sccm. ig*(0 2 )#*£ 1 4 4 sccm(7)sttT' 
WAL. *#^£2 7#fc*4fcfrT. XA-7^C 
i03 0nm<7)ff$lC»«^itS. PtO, R2 2f)fflfi 
IfcxIiMilf 0<x< 2"C*&. 
[0 1 20 3 *2cOPtR2 4l4, Mitf, aeiajKsi 
0 0*C, A'v-?r 1 kWdftjei"* 1 1 i»(Cfi£ft#H^ 
{ZtoljXZ 1 0 0sccDOffi»t-^AL, ^*B$ia£3 4 

[01213 zvrnz. T)i3vm\m%*izmh 
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7 5 0'c» 6on^^mammi l zx t ). miopt® 

22Z&&fcfZ. 

[o 1 22] mz, mi 2(c) t^tiat. §s20Pt 
m2 2<r)Bzm%mkmt ltpzt (pb(zr , , n 

,. M )0 3 )JR2 6£:%''C<y?&£J:9l 0 0nm<OJ?§ 

MOD (metal organic deposition)^, MOCVD( If 
&&JBCVD) VAr- y/l&£t!tf3i&. 5t 
§8«ftR2 6<0*mitTJi. PZT^ffet;:. PLCS 
Z1\ PLZTcOia^rfBlcOPZT^ff^ SBT 
(SrBi 2 Ta 2 0 9 ) , SrBi 2 (Ta,Nb) 2 0 9 ^BiJftfffijS-ftg- 

5fcSW*WR<Oftb0iC, Ba, Sr,. M Ti0 3 , SrTi0 3> PL 

z t& zmummffBis. $ *i s . 

[0 1 233 -eotUC, 7 5 OTMHMIII^a 
£fcfcJ9PZTR2 6*l6JWM-*. 

[0 1 24] «wr. 01 3(a) lc**-J:3fc:. PZT 
R2 6«0±(C. ±g|5mffiE3S«R2 7 b LTIrO , R£ 
«WLfc. ±^«Sffl^S)S2 7i:LTIrO , R 
Oftfo 0 <CPtl!£#j£ LT & J: \\ 

[0 125] CKOttfc. 013(b) tejjcfj:3fc. .hit 
«ffiffl^mJ!2 7. PZTR2 6&:TM3Smffifflg«R 

l 7 i y * hv y y < -mz£ r>^9--yy-fh 

n?--ynz£^x. ±mmmmmmm27imm 

?Qn±.$'m3 4at%*). PZTR26»3§4»^ 
Qcommft® 3 2 a fc & 0 , TSP«ffiffl^SK 1 7 li£ 

mTGWT&nm 3 o a k . 

[01 26] kd^T', PZTR2 6tf)#li;£r|6]l± (0 
0 1 ) X'hhiiK (001) fcEfoStf *£fcli#*K= 
JtU*. ZZ.X\ PZTK2 6«>aW^ff W7fy 
/) *±(f6fc«>(CPZTjR2 60»A£ ( 1 1 1 ) * 

[0 1 27] Bo T. &fi*^Q?«IgKi>OT, 
TSWflifflgmR 1 7 *>±(;:»«5;rifc P Z T§! 2 6 
li. *OTttT*SS52mR2 4^|io;frfl£®fcl, 
7(111) WtzWtoZit&Zbfflitt U\ 

[0 1 28] ZZX\ untiTSimmoaim^t 
mmnmcoohn- 4y?-ys.-xm2im&fr 

m^frtD&WZX-yX. 3f520PtR2 4<?> ( 1 1 1 ) s 

mnwib pztr?> dm BiHwmuiuzx*) 
mfomm.tzfrtmkizji^xmzLt:. 

[01 29] l )y r\sVXb LT, IrR, IrO , R, Pt 

o , mmytmmizB&itzm&nT&mmb . 

TOT^±TttlWfc§*ifcPZT8WttRfc, IrO, 
W>"XS*£iHc:fcVvC, TSI5«^^fi|«-ri»PtRcr) 

din wmftmzximmAzx oss^l. $ 
4,tPZTis««cRw (in) mmmm*Kim 



tfmzl^mfeLtzbZh. 01 4<?) r REFj 

[ 0 1 3 0 ] § 12 1 3 (b) fc*Lfc*»WBJBW5 
^t^Qtcfc^T. Pt- >f>-^-7x-XR2lS:* 
t6T»«tt3 0a*H«-r6»2WUH2 4tf) (1 1 
1 ) Ert*4«Mt*X|WaBifjSfetJ:»)a«L. $^>(c-?- 
<?)±OPZTR2 6<9 (111) SAffjHfUK^Xtliai 
ifri££J:9Ii5£U:k<r<5. 01 4c7) rpt-Interfacej 

[0131] 01 4fcJ:*Uf . :*3SWBBra8«aHPQ 
fliJtf&Pt/PtO , /Pt/IrO , /Ir«Bt<0T»*S3 
0aft?)®LbWT'J>l>PtR2 4<7) (111) 

mt. > jyTuyx®&&¥t£fHfiPt/pta , /iro 

, /Irmjt<OTS15«;flif*I<OS±flTj>|.PtR<7) ( l i 

1 ) i£!6]»#3fc£J: ») t> 1 5#*<£->fc. *H 
^®0^*^Q(Cfc(tl»PZTR2 6W (ill) 

SMffi^tl Att . 'J7rl/ y ^$JBR7C« (tSPZT 
RcT) (111) leitfflMHMKJ: 0 1 1 8*K<$rofc. 

[ o 1 3 2 1 <Ric. T&mmvmmiz pw y?-7i 

-XR$-^o*>S*^jlVHC J; iSfiRCtt$«?Oft> 
[0 133] '^rl^XXkLT. Irffi. IrO , R, Pt 

o , m&vptmimtzB&ucmmoT&n&b. z<r> 

TSUmo±T-fe B B ^b$il^PZT|SmRfc. IrO, 

[ 0 1 3 4 ] *hji^®^§*s^ b Lxum 1 
3(b) (c^L7t«jt«Si^Jfflv^. if.%mm<r) 
*«SHFtf5TaWM3 OaSrflfte-tiPt/PtO , /Pt/ 
IrO, /Ir«it<7)^*>IrO , R2 0<7)^«^ffSrSi.^ 

*rlKJt. -e<01r0 , R2 0^fi^ftt±. 

OflW4SCiir^i4:fcf4. IrO, R20^fig^«50 
mi^ft«iT;^y^[»$:4 0sccni, KISffi*5r4 0sc 
cmlClS^L. |g2^fr{i:T;^y^5r6 0scc 

i«R^*2 0sccBfcisjttfc. mitkmzxm 

jSSfLSIrO , R(i. ^l^mCctOffM^^SIrO , 

R J: 9 i;<?y ••/?•?•£>■&. 

[ 0 1 3 5 ] IS 1 ^ftT')g)£§^7t IrO ,120 ^T35 
TO 3 0 aC^Tf S^HM^JEKOSftSI^Qn t . ^2 
^ftT'^Sit/cIrO , R2 0$:T»««i3 0 aC*t 
i^UBPJB^JW^Q, 2 k U 7 r U y^^asR^Q 

0 (0*ti?tUz-o^X#mmmKi:Wfelt:bZ^ 

01 5(c*"f J:a5rt»«jW»^>iifc. ^fcs M^CflKffl 
Sii*#fF«3IH t Qo . Qu. Q! 5 0 *t 
mX5 0^m<OT-fXi:L/i. 

[0136] tfffil&a^ESrmS^fc. SJI^Q 
o . Qn. Qu^tXf'JyX^MV- f^-7-HISS 
L"C, fflftrtKEtOSftCJttiS 



Mltz. Z.<?)tk-£. QltmEitLZl . 2V~3. OV 

[0 13 7101 5l,ZXtll l £, mi&frX'Bf&ZiXtzlr 
0,120 £T35«ffi3 0 aft|:fr5*»WI 
S-^Q, , cottM&KMEli . 'J 7 r 1/ v ^gfiSH? Q 0 
<7)^«W«£EJ: 0 1 0 . lVK^oft. ^2 
&mzX*)*?0"/7tt.ZtltzlrO , ffit20£TgKmi& 
3 0 art(C^o*»gJg©^§*S?Q 12 ^«6lgft« 

0. 2VfflK&o;t„ 

to 1 38 j ^t, ^mmmm^&m^Qn. Q 12 

WJ; d C» TSPMS3 0 aficOPtO, H2 2 i; IrO „ H 
20<y» Pt-W y^-7x-X!2 UMfSIt 
let 9. 3?20Pt$2 4fcPZTJl2 6c9 ( 1 1 1 ) ffi 

[01 393 Sfc, ^teffM^SM^-C^oTtT 
g|5«ti 3 0a SrtffiKtS IrO , Jgf 2 0 ^&»##J:a^ 

[0 14 0] 01 5K*J^T. #§fi^Q 0 , 

Qi i , q, 2 mmmms.<r>mmt^ti^ixm.m-f^ 
[ o 1 4 1 1 «t . Tsm&emsiz pw ^-7i 

[0 14 2] oyruyxt Lxmi 5<7)tmizm^t: 

mcnrnm^tLx. hi 5(»imiz&mitz%mm? 

tmtXolz. mi^ftT'ffMUcIrf) , H20£#f 
STg&«fii3 0 a fcfUifcStfBH'Q, , k . »2*frY 
JftSLfc^^U-y^IiO „ H2 0$:W^I.Ta5«flg3 

SSMPFQ,,. Q 12 (i. ^Tl/yxMSfQ, fc 
Pt-^f>-^-7x-XM2 lfrftVClrt*. * 

5 0 /i m x 5 0 # mcy)-»M Xt Us. 
[0 14 3] <£LT\ SftS^FQo . Q,,, Q„^ffl 

5.&m<fckZ$®l6l < Zm-tJ:o%1&%:mt>tx. t 
fc8ttn*E£3. OVt Lfi:m&£.'3^XZ4 
mMfcSKfcfc .1 >bH 1 7 tip-f J: o fc8«*<fitefi 
fc. 

[01 44 3 Hi 6{Ci5WC. *l*frT»J«S*lfcIr 
0, 120 SrTSP«ffi3 0 a rtfcflfO*m(gKB<o8Ej| 



( 1 1 ) §200 3-9239 1 ( P 2 0 0 3 - 9 2 3 9 1 A ) 

^Q„ <T>XA •yf-y^m^fS < J;0i4//C/cm2 gjg 
S<«rofc. &23kmzJ:r)*? , J v7U:Ztit: 
IrO , §12 0£TSPlffi3 0 artfcfto#3d»B*0g 
fi^Qj 2 OX 4 -y fy/^Jfia . U 7 T ]✓ y^g « 
*?Q 0 <F>X4 v 1->7n$ia.£ i) i. 2 uC/ cm* g 

[ 0 1 4 5 3 H 1 7 £«kftfcf , ^ 1 Ik&X'B&Z 
tltz\xQ , H2 0£TgB«fig3 0 artKJMcHit^ffi 

osmh'Qi i cox-f -j^vynmrnt. y 7 r 1^7 

ZtltllrO , K2 0$:Ti?m^3 0a(*Itifo*^te® 

s^sas^Qi f-y ^mw*(i . y 7 r u y 

[0 14 6]^oT, *^S^^§»^Q n , Q 12 
CDXolZ. T&IW&SOapWtO, M2 2klri] , ^ 
20«: Pt--fy^-7x-x^2 l*m&tlZb 
tiO. m2cOPt)K2 2i:PZT^2 6c7) ( 1 1 1) E 

-r -y i-vrmm#m <toT^&zt . 

[0 147] HI 6, HI 7KfcWC, 

■?Qo . Qn. Qn^xj •y+yrmm.mmmtth 
thmm-poffbtixis*). mmim%ztvt:&cr>& 

mxh *) . 4fcE3ftT* Lfcat*J4fiBW)+-cajEtl*« 
[0148] Ta«ffic7)«iic7)itVHcJ:S^m 

[0149] *h.fctf)iifclCttJ8 Lfv! y 7 r UV7 1 L 
X. Hi 5<oa«t:fflv^fc^t«5i<O«S*^Q 0 $■ 

LT, HI StifiefflL^fi^tlsit.J: o 
iZ s ^l^frT'ffML^IrO, K2 0 2:WrSTgK«ffi 

^y-y^^IrO, ^2 0$rWt-.&Tgl51ffi3 0a^ffii. 

=5rt$. «^tttfflLfe*«H t Qo . Qn. 
Q»«. ^ffi^A^O/zniXSOjunKO-^^XtL 

[ o 1 5 o 3 t-r , «je^>»a:*Tas«s*^rr4 3« 

a^SftR^Qo . Qn. QiiOU-^«8S««Srirc 
fcfS**018t=*rT. #^«^Q 0 . Q n . Qn*> 

y, «wias$nfc««)«i!ircfto, ttzmnx^L 

[0 1 5 1 3 HI 8Kfc^T. Tg?«ffirtlc Pt-^f 
-7x-7M5-WL=5ruy7rtxyx§fi^Q 0 <7>y 



-^ScSii^lXlO-s-" A/cm' -1X10 

A/cm 2 ifc. m&frT'^figSfl 

fclrfl , R2 0£TSI51:ffi3 0 a rtCC^^Mfe^fficO 
SM^TQn^'J-^m^ii, filxlO" 3 45 A/c 
m 2 -1X1 O" 3 - 98 A/c m 2 fc&oJt. S&fcl. 35 
2*fr-CB*S*ifc* * 'J >y 7&Ir0 , H2 0 £TSBm 
& 3 0 a Mzft->*mMBmcr>®Am?Qi 2 <0 U - 
eBiftl X 1 0- 3 - »A/cra' —lXlO" 2 - 90 A/c 
m 2 fcfrofc. Srfc. U-^«MW)«ett, 
Qo • Qn . QuO±a5«tt-Tat«ffiBHc6Vfl3«E 

l0 15 2]H18fc<MUf. '^rU-XX^lSs^Q 
o fc+SgfctfJBOSaUR^Qn. QuYtt'J-^fcaBi 
$>t'0%frt>%^Zbtfbfr'>tz. ztiii. Pto, is 2 

2 t«t 0 PZTK2 6^£0lrC0j£fiJ*TOjh$ilTV^*> 
Qn. Qi 2 ^TSPi:ffi3Oa^J:0U-^l:S^|ieihS!j 

[ 0 1 5 3 ] IgitcoP^rSTSPrnffi^fi-ri. 38 
SO^MS^Qo . Qn. Qii0>PZT«tf*»8ftt 

( 7 t r 1 9 (c^-f. #§M 

^Q 0 . Qn. Qiim-tWfcft&commtZix? 

[oi 54] sarattii, mm^tta^K^ixffm 

m^Qo . Q„, Q 12 (C±7Vcr>mffi£fMjnLT#ffi 
K<£S-ti\ tfffiSteOftff^M 2 5 0 n s fc U 
2 . 8 8 0X107 ^/H3W)»««fflf»*t«8<Oft- 

[ 0 1 5 5 ] a 1 9 fcfci vc. » 1 jfefr-C»lS3*l.fcIr 
0,120 ^TSSmfii 3 0a fttC^fcflSfe^SicDgS 

il^IrO , M 2 0 £T95«Bi 3 0a HZ^^WMm. 
cOgt^Qi 2 <7>mm#At . 'J7rU V Q 

[ 0 1 5 6 ] HD%. *5di®J!lfcJ:4S«H s -Q, , . Q 
nteiftff. Pt-4>"?-7x-.Xffit2 l*TWSffi3 
OaftcDPtO, R2 2fcIrfl I R2 0*>HfcAfl*«:fc 

(cio. m2<7)?m22tPZTm2 6<7) a ids. 
ftbm<%'>xpzTm2 6<r)mm < &<% y ) % 

a IrO, K2 2^>IMiaitt«:fi<LT^5"J 

>7ittZ>Ztlz£r). PZTR2 6«>IBarU:3&tfi 
< =5: 0 . 8g#fft** 5 § $ < £ 3 ^ fc . 

[0157] im^m^hTsmi^-th 38 

a^SJMfFQ, . Q n . Qn^PZTKOUryvg 
y^ttSr«^^*^02Ofc^. #§**^Q 0 , 
Qn. Q 12 ^'Jf-y^ 3 y<7)iiSi±^iim«M^o 



(12) §2 003-9239 1 (P2003-92391A) 

mnx^s it:®ftim&<o*x-w%.mi} { m* itzma 

[0158] 'Jf^a vti. SMfWfcEEBIiDCJ: 

o --ftftizttte § *ut fat , ^ogjgi: t Mzftmm 
[oi59] 'J t- > is 3 ytmcoMfexii. mtmm<D 

GMULX +Umzft®Z-£X 1 5 0'C<D?flj£T-C—$£B# 
HHMU:*£i:, ±SS««t:«iur-3V^ettDLT 
-*ftfc»«S*T 1 5 OTJtOSlTFY— J&SfflRBL 

[ 0 1 6 0 ] 02 0(±. d £#«;5-£;fcSEJW?- 
Qo . Qn. Qi 2 £l 5 0'Ccoi§ l m : l l z88^m8(.SL 
?d£cr>*ix?i\cr)®a.m z ?lz£&ftm<r)&i!fmQ 2 (88) 
Z*IX^&. m2 0t,Z£tHf. n-4>9-7x-X 
Wk2 15:Tg?««i3 0art«PtO , ffit2 2fclr0 1 R2 

ocomizxti^^mmmm^mm^Qn. q„«. pt 

S«S^Q 0 fcflA. PZTR2 6cO)i«*>r6l±LTU 
f-y>-3y#t4A^2jLiC/cm2 iS<^roit„ 

[0161] ukcnx o iz^mmmmco^mm^Qi , . 

Qi 2 fcJ:**SW*tt*>Rfi»i. Tffl!lf-^y|g/±ffi!l7"5 
f-^ (Pt/Ti ) «Jt5rTSSSfiii: LxmttzTU—)- 

[ 0 1 6 2 ] 3rfc\ ^SilBIHB^JHf^Qn . Q 12 0 
TSI5Sfii3 0a£7)?WttlSi^5:^fo7t^:^>5, PtO , H 
2 2fclrf) , K2 0<OH(c Pt--fy^-7x-XR2 1 
^L^OTgP«^tJt^T, PtO , H2 2fclr0 , R 
2 0<^H?HA t i'uWB3*<$:ojfc. PWv 
^-7x-X(S2 1 tt-?&Tmm®3 0 at*^ 

Pt-W >^-7x-Xi2 l<OTtfit'ftl.IrO , R 
2 0fctJ»-tSSSKffljSJtx^Mttfl~l. 2cr>£diz 
&(t»<Ktik. PtO t K2 2tlr0 , R2 0^?g«^ 
fi«4*3&<» 1 /7 1 * 0 . TSI5«® 3 0a Srflte-ti 

[ o 1 6 3 ] ^rfc. mmncomnt. ®m : ?<7)±.®m 
mizxx* ismmzmmx 1 5 o-ct- 1 ^iBi$a»L 
tmzjix^ismmz^mht^o^mwkizk 

Iftbtifz. 

[0164] kZ*>X\ ±i£Lfz£ o tPt/PtO , /Pt 
/IrO x /IrffiitWTa5«ffi3 0 a^o*>IrO , H£fife 
^t«t<, 02 l(C^-fJ:9^Pt/PtO , /Pt/lrflfit 
(30b) <9TgB€ffi30bfcLTiJ:K :wg^C 
TSB«fi63 0bC0±(c)g{S:$fl^PZTR2 6<7)R 
«4. Pt-^fy^-7x-xR2 Ic7)#^ti0a#^ 
itTV>&. Pt/PtO , /Pt/Irm^Tami§3 



(13)^2003-9239 1 ( P 2 0 0 3 - 9 2 3 9 1 A) 



0 b fcfc^T , & b TcOIrK 1 8 iil^l A >J TX'h <0 . 

aanaubBrr-* o . pto t wt2 2m v w&mmk 

mX'h*). ftt±c7)^2£OPtM2 3(iPZTM2 6^id 

[0 165] TSPBft3 0atls^-C. »2*)Pt 
M2 4 Oftb 0 (c n V*j J*mXii>*y WmZBfc I 
Tii^U Irlil 8<r>Kby)lZ)lsT=.<y2*mZBj8.l 
Tb«fc<. IrO, K2 0<Oft43»)fciWfc/l'r-^Airc 
*->TfcJ:^. 4fc. T»tti3 0a*flMWS«.AE 

ti&o. Pt— f y?-7x-.x|&2 ltf>WPIi. 3-5 

0nmOKHl*j£*>&dfc##aU\ 

( SB 5 (DmmnBB ) H 2 2 HI 2 5 13 , *^^HSt 

mmizi&h FeRA « u ■t^commxmi^t m 

HUT**. 

[ 0 1 6 6 ] i-f . 02 2 (a) fc^tffiBm&ft** 

10 1 67] 112 2(a) fcjjcf J; ofc. nSXfipMO 
v y 3 y ) 0 (?) h 7 y^'x ?Bf$M®<7) 

a*>&A/c*7#«R4 2 zmm-h . zn* a it 

«*HHIR4 2{i, ST I (Shallow Trench Isolatio 
n)fcflf{fft6. LOCOS (Local Oxidation of 

silicon) mz* <oBfcit:mkmzm?ttffl&t tx 

[0 168] «Wt. W3>WRAO0iY7>isX9 
JBsMWefc: P S^tfifilSr LT p >7 x 4 4 £ JBJfc-f 
4. S*>tc. ^yayS«4 0Oh?y>'*^^JB(6fSW 
«®$r»kLT. y-Mft«H4 6k«r*^y3yl8 

[0 1 6 9 ] at, SsU 3 0<0±W£fflfc:#fl 

&JFMU ^4>^y3y]RR^y3yaftllt7 
*-h , jy^7-rJ£t:J:*)y^--y^Lr. vy3y 
HftJI5 0*«IWSii*:y-h«fi4 8a. 4 8b*# 

[0 1 70] =5rfc. lo«p'>x;l'4 4it(12-5<oy 
-Mi48a, 4 8biW1«?tl, 
-htff48a. 4 8btt7-F»*)-S£flMW-&. 

[0 1 71] atC, p^x;l/44coa*>y-hl8i48 
a, 4 8baj*M(Cn£^ft£'f*V&A.l,?y---X 

a~5 6c£«2l£tS. 

[0 172] Sfefc, cvDffiiciOWii, WitfK 
fcv-'J ay (Si0 2 ) Kyij3/-M4 0*>£ffiC#j£ 

8a, 4 8bOMMMNc«||ttariM F**- rt/X* 
-9-5 4kU"C»-*-. 



[0 173] y-hmffi4 8a. 4 8bfclM 

t54*v^^tflMLT. 
3 CO n M^F^sftJEiSEpffflj 5 6 a~ 5 6 c tcStf n£TOE 
ft* -f *y?±A-f h ZbtZti 1 ). «?g^Ff$ftffl« 5 2 
a-5 2 c &BI8. LX .m 1 MIS 3 <0 nI^«H[S 
IS 5 6 a- 5 6 c £ L D D^jt^-f & . 

[0 174] 3rfc, lmhyyiSXfBfcffimzm 

mtiSHm® 5 6 a li h* -y N tS^ISWdgl^ ft . F 

7>vx9Bmm<mmkvm2. m3<r>nm*m> 
w&mm 6b, 5 6 c a, imtz^m? otsbi 

[0175] tlh^ISt J: 0 , p *) x/P4 4 tcte^'- 
MM4 8a. 4 8btLDDtiit^nM^ft&li5)i 
5 6 a-5 6 c £fl-f S 2OCDM0S h^y^X? 
T, , T 2 tmti&tlh. 

[0 176]»:(C > MOSr-^yi^T, . T 2 &m 
0 *}><-i&fflgi5 8iLT#>200n mOW? <VW3.it 
i/'Jay (SiON) mZ77X-?cvDmi,zi:t)i/yay 

a^4 0cO^ffi(C)g^i,„ -eof*. TEOS*'Xjffl 
V^T5XvCVDffitJ:9, «W1. Ojumg^Oig 
■fbxyay (Si0 2 ) K6 0^A-R5 8<0±t»tiW 

4. 

[0177] «wc, Kft^y 3 vK6 o<oa«Mkwi 
fc lt . nw.<r>mm »t«ty y 3 yn 6 

0 £ 7 0 0 rcoiagT- 3 0 tffSB&jtsa-ts . -eco^t „ 

Kftv'J 3y|g6 0c7)±ffiSrft^ffiMiJfg (CMP ) m 

[0 178] ^t>. ^k>-y3y|i6 0fc^/N'-)i5 8 
**l«ISHfi»K6 2i:-fi. 
[ 0 1 7 9 ] m 2 2 (b) (C5ft«tt(c** iX'(?) 

[0180] t-r. 7* b\)v?57<mixi)9tim 
fstmm 2 *^?-->rtx . 8$ 1 <^t$ftffit$3i 

^ 5 6 a tcnaf 1 <0 a y ^ ^ h *-/P6 4 

a*««t*. *«tt, ^l«ra^)S6 2±iBi:^l 
0)3y?? h*-;U6 4artffi{c, LTRW 
5 0nm<7)gfl:f-?y (TiN ) MSr^A- y ^^KJ: 9« 
§4»(^WF 6 Srffllr^CVDffitCioT^ 
y^Xry (W) JiSrTiN RJifcrtEftLTSSKOay^ 
^ h*-;P6 4 aftZ^lzMtb&tJ. 
[0 18 1]^^T. WHaWiH.ReCMPifefc:J:0 
W«LT*llBI»ftlMI6 2<0±iilJ:*»4,|»*t*. ft 

1 <?)3 y ^ ^ h 6 4 a ftlzmZ tltz 9 Vfx^v 
K, TiN ^(imi^«tt7-7^6 6afcLTffiffl$il 

[0 182] -eWC ^l«ra^)i6 2±t^l« 
mttT7^9±{^ M^l 00nmcOMft^y3y(Si 3 
H.) J:9*4KftHflbl«aB6 3atiW10 0nm«0 

sio 2 j: *)ts:hTmmm 3 b^r^xvc vd^j: 



(14) 32 003-9239 1 (P2003-92391A) 



OJtfcJWW*. ^<7)Si0 2 Ilii:TEOS£fl§tvCT5X 
?CVDfcJ:9l££S*lS. ig«±ffi«lg6 3ati, 

aor--;npt: i ssfejayioitsfKft i nmw&r ? y 

lcr6fc«>lC««$*l, **)IW*fll*.tf7 0nmfcU: 
[ 0 1 8 3 ] «C , 02 3 (a) Cijc*- J: 3 ftR«C&6 

[0 184] UyXN^-V(raS) Sffl^ 
T, INU»ihttlMft6 3a. 6 3 b 1 

*raifi^6 2Srx-yf-y^-rsC:i:tc < i:->T, 03 
(a) tc^jrf J;3K. ft2&tfft3«orj>*?r-*-/P6 
4b. 64c*g2JUW30TOHHiftm5 6b. 

[0185] S^IC. Ttffi*g*SI£6 3b_LBni:ft2, ft 
3<7)av?9Vfc-)V6 4b, 6 4c^il;, *OHR 
tLXWkm 5 0nmc7)TiN IJ'XA-.y^SCi'JWt 
6. S^fc, CVDffifciOWilSrTiN K±fcJ**LT 
ft2. ft3<93y?:5'r-*-,^64b, 6 4crt^t 

[0 186] »vc, WJR. TiN RatniRiCMPffi 
t J: 9BttLTT«Me«R6 3 bcO±ffi±*>^R^t 
S. .I*UC < l:'?ft2, ft3£0:jy?? r-*-A-64b, 
64crtt«5fLfc^y^rVR, TiN !i&tfTi|I£ 

**i«?*xft2, w,3mm.Ty?6bh. eecb-f 

[0187] «(C, 02 3 (b) (3j*?flfit*XMM-fti 

[0 188]*-*% ft2, ft3eimttT7^6 6b, 6 
6c±tT«EW*K6 3b±{C, 4" l/i^-Mlr) Rl 
8 s HtftM 'Jy'W (IrO , ) JH2 0Sr^)iit-r§. 
[0 189] Ii-RlStt. «ilf. *K£££4 0 0 

•c, A-v-?r i kwt»j&t« 1 1 Mz&mmmizr 

iUzfy (Ar) 1 0 Oscatf>S»"C*AU j£S« 

IBfcl 4 4»fc-r*jfeffT'. ^<-/^ife(cJ:>3 20 0n 

[0 1 90] IrO , H2 0«, Hitf. ffigfi«£4 0 

Ar#X£6 0sccm, gSI(0 2 )#X$: 2 Osccm<7)ffiftT3S 
At, tfclWH* 1 0»fc"f SftfrTC. 

*i«r, iro , mooo-hnmm <o) c«itx{ix 

= 1-1. 2t^->T^^'J>y^^«jtfc^. 

[ 0 1 9 1 ] mz, 02 4 (a) CjjrtJ: 0 £, IrO , JR 
2 0±(C, ftlcor?^ (Pt) 121. mtryi-)- 

(PtO, ) R2 2aif»20r5f-f- (Pt) R24£lf 

[0192] SI <0PtR2 1 (i, mtry^-i- (PtO 

, ) B2 2<o8fi#ffi£*rarr*jfc*>tf) pt-ry^- 



1 mzmfctZ b b 1 lCfiE^#H«rt^Ar*'X^ 
10 0scanC0e£ft?mU j£#Sfi|£4#fc-t**fr 

[ 0 1 9 3 ] PtO , Ji2 2ti, . £KflS£3 5 

OX:, IkWCSB&f 6fc 1 1 KjSfiSHSSrtC 

Ar#*£3 6sccm. i£f!S(0 2 )#x£ 1 4 4 sccmOSaT' 
*AU 2 78>fc-f XA-.y?£K 

«t 0 3 0 n m<9Jf § . 

[0 194] ft20PtR2 4(i, <rUtf. 1 
0 0'C, 1 kMdRJ&T* i: i>0££»ffl^|*l 

lCAr#X£ i OOscci^cmT-^AL, JKJH3N&3 4 
S^ITC, XA' 7 ^ffitcj: 0 5 0 nm^HSKJg 

[0 195] »imR2 1, PtO , $2 2, ft 
2«Ptl2 4ll Rt*;<?*BaTilttUC»J«cS*i 
L^. 

[0196] i^C, T/P3"y^A#Hm*tfcttl» 
7 5 0*C, 6 0^O£&Mfc«l(cj: 0 . S2« 
24HMHW*. 

[0 1 97] ULiKDj^&IrlSl 8, IrO , ffi£20, ft 
l<9PtI?2 1 . PtO , R2 2&lXft2Wt)i24*>^^ 
SPt/PtO x /Pt/IrO , /Ir«jS£TSni®ffl3|!tl« 

i7tt*. 

[0198] &l=, 02 4 (b) Iz^i-J: o t. 
JB$CRl 7±fc. ^i^m«=M2 6 1 LTWittlWl 
0 0nmOPZTR£XA'. y ;y-&{;:J;i)}gj£-t&„ 3£t 
m*R2 6^fff]fctT<i:, PZTcOfBltC, PLCSZ 
T. PLZTC0J;o^f8l<7DPZT^S^. SBT (Sr 
Bi 2 Ta 2 0 9 ) , SrBi 2 (Ta,Nb) 2 09 ^BiJg^ttit^^Jtt 

I^«ftROftt) , )tC, Ba z Sr,., TiQ,, SrTiO^, PLZ 
[0199] M^X . g^#Hm+T'3$t^«*li2 6 «■ 

ti!*«o^^#ffl^-ca«iajg6 o or, 

B#(a9 0^^ft$:ftlX7 i -yr, K5S#H^>fC2^ 
iaK7 5 0*C, B^6 0#<7)^fr$rft2Xr-xrt-n. 

2xr.yrco,fGtJp^ (rta) joas-sffl-rs. 
[ o 2 o o ] § mm#i& 2 6 <o±t , ±.&n® 
mmmm2 1 1 Lxmumm2 0 0 n m^mit^f v & 

2 7 b LX IrO , RcOfti? 0 tCPtRfrlfcJtl 

[020 1] ClcOf^C, ±gP«ffiffl^«R2 7 HZ, J\ 
-m; (7F0^) b LTTiN RfcSiOjK^JHfc^ 

J:0ft2ai/ft3^«ttr7^6 6b. 6 6ciOi*C 

[0 20 2] mz. 02 5(c^fJ:-3tC, 
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9fiR<flc|R2 6 . TOT&fi!*«l8 1 7 £lf &x -y f-y 

[0 2 0 3] TflfiWWl6 3bO±(Cli. 

TflKfifflantR 1 7 i 9=5:l>TgB«ffi3 0 a fc . M% 
*«*2 6J:9$:4BW*il3 2al:. ±SP«ffiffl«« 
)82 7J:9 : 5:l>±gPm*&34a5!^|£S*t£. *Lt\ 
±g?«1E 3 4 a fc l^m^K 3 2 a b TUWM 3 0 a lz£ 

[0204] -etr. vy^vxmmmza^x. 

1 mTfflVM 3 0 a«m 2 MW&Ty ^ 6 6 b £ L 
fc, 5?']<OTSS«® 1 5 altS 3^«ttT5^6 6c^ 

[020 5] *<0ftfc, a-H7X^ (^IItk) £Bfc£ 
[0 2 06] «WC. x>yf-y^tcJ:S3S|^«jl2 6 

6 o ftm<mf\r?mmm<¥X'ftbti a . 

[0207] at. 02 J: dC, SM^QJ 

§5&S§t8 6£ LTIItff5 0 nmcOT/PS-fi&Xn-.y 
^(cJ; 93HK±tcJBJ*Lfc«fc:. K*#Hm+T-6 5 0 
r-C'6 0^H^ftT-S»TQ£T--/^S. £0) 

[0208] -?-<0fJL TEOS#X£fflV^T5XVC 
VDi6(cJ:0. *2«aittiWR88f:LTRWl. 0// 
mflSoi^Dny (Si0 2 ) *fiHIR8 6±C»JjW 
£. SfcC. »2«IWftlWt88<0Jbffl£CMPSlcJ: 

[ 0 2 0 9 ] , H 2 7 tc iptUKfi* 4 X'<r> 

[02 10] tr. VVxYlX? (TOk) £fflwc 
& 21[H|g*ili8 8 . mm 8 6 . ftftRftjlfttHR 6 3 
a&irFiffiltti«6 3 b fcajRWlcx? ?>7?2>Zt 
iZ^O. miS«T57'6 6aC7)±tC*-/l/9 0£^ 

2 a£ffij£f &$m«ft]g2 6 t^-S^fcBWI** 

sfeftt. MiifiaHSfflatcTSRaa* 5 5 o-ct 
ix 6 0 $HSkor--/i*firt- . 

[02 1 1] Sfcfc. *-^9 0l*ItS2®ra^)i8 
8±C, ^/P-Hfc LTKJI5 0nmc7)TiN Kt:X/U 
^JScJ:0«c»*t*. cvDSteiOWil 

[02 1 2] HOT. W]R. TIN KtCMPffiti OW 
®LTm2«ra»«)S880±BD±*'4»l^1-|». ft 

•c, *->v9on\zm%ixrz?>yxT>mw?>v- 

»Sr. m4^mtt7'7^9 2k-r-?., COSB4*«tt7- 



7/9 2Ji, mi*«ttr5/6 6a$:^LTSl^ 
[0213] ate. H2 8(3jt*«a*JBifit4*r0) 

[ 0 2 1 4 ] i-T. &AmW&T779 2±£Sg21ISI 
*6&|gt8 8±£, &20MHtiftiklt8 9 1 LTSiONffit* 
CVD&JClOJBftt *. ff20Kftj$ihlllt8 
9 fc m 2 JilSfei§K8 8 £ 7 1 h 'J y 7 < -mz J; 
0^ , ^-xy^t-C^i*^QcO±a5«S3 4 aiC3 
y??h*-/l/9 4 zmm-z. 

[0 2 15] 3>?7h*->l>9 2£Bf$.t&Ztlz£ 
9 - v Qli T x-;Kc i.~>XWSL 

ztit. z<D7--Mi. mummwrn^x-mm 

£ 5 5 O'C i LT 6 0 KWfiibtih . 
[0216] JB2ffiaieiKlt88±(cftjft3 
tltzm 2 <0StftlM? 8 9 £x -y f-A -y ? £ J; oTBfc* 
■tl) b b 1> tcm4^mtt7-77"9 2<9±E£ISaj£i£- 
!». 

[ 0 2 1 7 ] 02 9fc«t«Bt*««1- 44T<0 
[0218] S*»^Q^±g|5S«i3 4 a±Ony^^ 

h 9 4 rt t m 2 wskkr 8 8 co±tz&m&8m 

.IfctJ; 1 ?, ny^^b*-/l,94S:iiLT±g|5«l§3 
4a{Cfi^$nS^S^JRJKA^^Sffi|j|ilak, ^4 
#BttT5y9 2tcS^?itl»^«^SM*^ : 5r*^« 

tt/t V K9 9»jB*t«. tnm&mmb ix. mi 

«f- IS/I6 0nm^Ti, JKif 3 0 nmcOTiN , H/I4 0 
OnmOAl-Cu % Hi? 5 nmcOTi . St/^7 0 nmOTi 

[0219] ^rfe. ^MI^A7--yy'^!: t 

U^'/^-ySrfflv^Tx -y f-y^ti»7jffi5r«ffl-rS . 
[0220] S2«TO8ili88. gdH19 8 

&^»«ttA-. y k 9 9v>±.izm3mfflmm9 1 
•th. m^x. »3*isneaw9 7*^--y^Lr 

SWnt^v K9 6<7)±^*-/U9 7a5Mt, 
-^9 7art^T*^«CTiN W)K*^^SS5© 

[0221] znmz. mzm^i^tK t--y mi^ 

*tfZ«iE«fc|l3JIHI«IMI9 7±t»rt'ri. * 
Ot' y hHii. S5^mtt7'7/9 5, #«ttA'.y H9 
9, S4^mttr7^9 2&lXSl^«1t7-7/6 6a 
l^WWfitt««5 6 a£«*ltt£fttt£ti 

[0222] tlhOXgti, F e RAMO^t'Jt/KS 
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[0223] &±0)£ dtcTmzx r>B&ziifz%m 

?Q«, Pt/PtO , /Pt/IrO , /im&frhtchT® 
«S3 0aSrWLT^5cOT'. §?4l6iJ$gi|31&l;:, 
TSKlffi3 0art^ft±m^2 4«i (111) E|6j# 
3$<=5rO» -eo±tcffM$ix€»PZTK2 6X«i'?-Offi 
^KttiSmftlBHi (111) ffil*]L^<&9JB|ff#|6] 

[ 0 2 2 4 ] ftoT . m 1 HJfeJ&St g*^? 

6 6b. 66c «7)K^|%iht H 3 fNffl»**fW-* 
T'&< , 8ft*?QO#&flMtlttjE£ai 1 »W 

i mmm^mmf-i. y & ^ < l , y 
hzbtfxzi. 

[02 25j^rfc\ ^^y-b/i^^tg^-rs^M^Qt 

[0226] JjLtlMLfcj: ^ fc s *#»cj: 

(#ie i ) m i ^RSr^tf® i ^SMfc . mnem 1 
&ztixmmi&mbm%z>m3&m£ ,f )%m3m 

( mi 2 ) mm i &m±4 y : j^ax-s> y . taiess 2 
^ao^jas^ii-f y >^A£i&< e^^jsint 
^T&y. i?iem3^ja(±^ yv?A£Rfc<e&j&o& 

*T* tZbinftb-fimil (cjEa<#8»*? . 

( ftta 3 ) friem 2 ifejRtiBuiem 3&mtm tjmxh 
it. Huiemi®«Jii:fFfaig2ti««^iswimiies 

*rc u & i k -f sftia 1 xumz 2 tz&g&tm 

MM*. 

(#154 ) man 1 ««isu'f y ^^xwvt-vj* 
z&A,x'mntmm±?z®mztii. mm2m 

(#ie5) we» 2 *»i7 5 .aomriam 
2 witttiMkr 5f--*-«iTA4 c: t titte 
1 nm&4 <r>\ ^■ftifrizifflngmm?. 
( #ia 6 ) Mem 1 am* . m 1 ^an t m 1 

WfcJB* L t&MWfcti & Z i: * fc t & ftf B 

1 Tattle 5 <ov ^-mTWciescogist^ . 
(ffE7) miami^a^i:^ !iy'wirr*o. wis 
s 1 ftSdHURtiftflM y s^art* &z t mwit 



( #IB8 ) wiEiiNk-f y s*> Awt . iro , ( 0 < x < 
1.2) xmtiz z t &w&t ? hmii izamm 

mz9) mmm#mi. mnw.mximtmm 
<n\ vftifrx-h tzbtftrnt-tzmzi 7bmmz8<?> 

(#ia 1 0 ) mt . mzmwLtizBtfiztitztm® 

U KCTOTWi. mSMMryyiizBf&Ztix^ 

mm?. 

( «S 1 1 ) » 1 ^JS^ * tr« 1 ««R^«»HRJ:fi:» 

«-ri.xgt. Miemi#«kP<ci.m2^s^s^ 
ft« i o tchw, 2mmm: mzm 1 awLhtrjgjftts 
imt. miimi&mbm%&&3i&m£ r )%:z>m3m 

m£Tmmm±t,zBj$.-t$>j:nb , M£gis*jK^±t 
*4»rat*jBi«-*xsi:. ii£si9«R. Mem 
2&w&Bt.vmi%3mmmz>*?-->?ix®m 

Lx®M.m?tm#mb-tzjmb. mm4mws& 

7Lx®mm?±mmmbtixmb 
zzb mmb^mmmwmmm. 
( mz 1 2 ) mm 1 &«}c£ii4 y wj*x'$> y . nr 
tern 2 &w,<?>&mmtmM y ^'^a t s^-s 
&mmx'$>*). m§zm3&mM vw&bmzi 
&m&>&w,x'hhz b zmwtb -rum, 1 1 izmm 

ami 3 ) mzm2$zmimim&mb®t7mx' 
h o . ffiam 1 smsi t Mam 2 mw&omzmm 2 
>9~? x-xmwgkmm-hxm 
? bxmth z b mmb -f&ftsz 1 1 jutm 1 2 1 

(#ia 1 4 ) frtem 1 ?i«M<7)^j$«i:. m 1 &JBJifcf& 

1 AHMftJlt)ifc:»jjW-ilSJ&^T > ^4 Z b 

at-rsf+ei l^f+iai 3o^-fit*4cie®cos« 

mi 1 5 ) mm 1 &nsii;M y s^^art* 0 . m 
tarn 1 &mmmmft.4 u at* -> t . frcKft 

SlCioTlrO, (0<x<l. 2) t^Siat^ 

(WfB16)«a2»2<08WW*»lfir*iaTtt, 2 
0 0TfeLh4 0 0T*)lc7)aKT, Kftr^f-^J: O^r 

s wie»2 c: b zmib -rsftta 1 

l^sftia 1 5<7)\^-ftifiHzam<r)®m.m : ¥-<7)WMii 
m. 

(mn 7 ) mm3nmw&m&t&xnx'tt. 4 
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(ftie 1 8 ) *N«*a«c±fcj&«3fi. y- h«ttfc , 
«iey- himnmmomitmmmizBfS, $ *ut 

Mem2#«H±^fiE$it» ^Jy'W 
fi£i£0£J«J; 0=5rl»m32i«ii: £W-f&T& 

izB^LZilfzl^VMb L . fl-?jigieTgflt:ffiA*Ir 
K«^J£ftS:l»iht^l ^SSJSt. fr 

ie» 1 8WiUit:»*s *u f« 1 a$tR«> 6 *>4 

S^3^«Mfc^*tl»Ta5mffii:. ttiETSWffiJtfc 

b. n&**'WimMtetizmistvkiMmt 
mzT®mm : msiw&T77 , i,zwMmzim 

a. 

( ftta 2 0 > ftte 1 8x«ifti£ 1 9 KinKWWfcga 
tctj^r, tines 2<o»sr« > wtr^f-firc** 

<Nfa2 1 ) fttai sra&m 2 ow?tiM&u&> 

x-hh z t *mkb-t&*m#&a.. 

2 ) mi 1 softie 2 1 wmMz&mn 

mt. ffiie-f vw&WLttzjmztvb.&ft't us^a 
mt nmm-Jb hzb m®b 1 2>*m&ms.. 
(#122 3 > mimmw&bmt&g2Bim<?>mz. 
4 vi?'72>bm%i(3&m<Qi&m£ , 9%h'( y?-7 x. 

-XBWRHmthZ b *1M£tim, 1 81bWtt 
IS 2 2 <n\ yftiMzWS.<^mwm.. 

(#1224 ) mm y?-y *-zmnmz77i~)-X' 
$>&z b m®bi-&mi2 3izimv*m&m. 



[0227] 

irnmMSk) vxtmKfz*. i&t&mz xtuf. 4 y 
W2*&-&tsmiimmb. miwmi.izBi8.zii. 

ie<O4RJ:0*4St3»1BRi:t#t6Ta«ii:. T 

tfv&±c8ifi $ tiK ^v^is? mmim b , ***y 
nmw&itzB&ztitzi&w&b izx 9$**?$ 

fl&SUrO-C. 5fSlg«cJ:oT^A-i^l8mftf| 

-rsttu;:. m2mwmizj:'>xmimmmfrt>*v 
>*is*imvmw( visv^wmtLtmit-r&zbff 

[0 2 28] Utj&^T, */<Cy?y>'*'(cJ:9**'< 
[0229] *«fflKJ:*Uf. mi^SKtS 

2mw&cr>mz4 vi;vj±i;M<?>&£tiico£m. mm 

L^O-C'. !&3&miSi-e<0±<93!§8mffit<0 ( 1 1 

1 ) Rftmmzmb&z b&xz , 

[BiB«0ffl*$:*3n 

[0 1 1 **W>» 1 H^Slc J: 

[02 ] «»^*tfc#S'f y wj»msmf*0) 
mi^^-fyyyxhh. 

[03] *^BJ!c7)m 1 HM^ffilc ± 5§JI*^)lKi* 
[04 ] *»%0IS 1 HJiJgffitc J: SSMJ^ttJtt* 

[06 ] *^com 1 mtmmiz X m&m^lzhVZ 

[07 1 *m<?>w> 1 n*t^.«o3^wtc i z>®mm? 
<?>ffi&£*tMtmmmx'$>z> . 

[08] *«Bflcom 2 Hj&E»B£ <t §^?(*Ha<7)^j5 

[09 1 *mr>m2mwmzii mmmsm^ 

[010] *^OS2HS«0g®{c < l:S^«^g^8!! 
[011] *^^25ISfi^»t t J:^ i l i #*Siac7)i! 

jt*ffi^^-rxgBfffi0 (*<o3 ) x-hh. 
[012] *W%<r)W. 4 UMB® <t & Sft*^ 
*ffi^^-fXg|lrE0 <**>1 ) T'$>&„ 
[01 3] *«^»4||IB^fcJ:4««HV)»6 
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[si 4 j ^■mmmAmmm^m.mTt wrv 

&£k{tZil&PZT®<?)&4<7) (ill) Rftnttftg. 

yzmm;? ^ti^ix^Tuwrnm^ ^zx 

i® i 6 ] *%.wp)m4mmBmo®5.m : Ft vyr\s 
yz®£.m=F<?)*ti?ti<7)T&mmffim<r>mHz x h ep 
tm& i . 8 vx'cv&®nft®m.m z FA4 -y^yym 

[017] Jtwmw.4 mtkmm.cr>mmm : ¥-t uyru 
y x%m.m z ?<?>zti?ti(?)T&nmffii&v>m\' xc j: h en 
ju«E3. ov-co^m^s*?^ /f-y/m^ 

[His] *m?>m4$mBB<v®mm?t vyru 
y^^m^^ti^ix^Tum&mm^m x s& 

[0193 *wm&4mmm<7>®2.m=f-t >jyru 

y^sM=F<o^ti^ti(OTumjmm<om^izx 

immm?fem&m.Z7P?wx'hi. 

[02 o i xmwnmAm&BmcommmTt vyru 

yz®mwtix?ixcr)T&nmffim<ni&Hz£ m 

[02 1 j *%.w<7)m4mmBBiz&z,®M.m?c?>m(?) 

M£tnt®ffimxfo&. 

[02 2 3 *wficD%5mmBmizmh*m&i&s.cr>m. 
mxm&TTstmw® (*<r>i ) x-ht. 
[02 3j ^mcomsmmBBizm^mwrnmcom 
mimz^i-wm® (-eo2 ) -e$>&. 

[02 4 3 *%BJ!^5llSi^(c«S^«£gSi0M 



[02 5 1 *%M<7)m5mmBBizi%&¥mfommcom 
mmi^i-mmm (-em ) xhh. 
[02 6 ] w&m&5mmm\z&h^mm.<rm 

[02 7 3 *%m<7)t$5ni>mmzi%$>¥mfomm.<r)m 

[0283 *%m<om 5 mm&Bizmz ^mwmscom 

[02 9] *%wcr>m5$mBBizm*mftmscr>m 

10- 1 2-«f§]ffcf*ffit. 14-3^ 

i6-r9^, 1 7--rajcfifflanw. 

18-^U^AgL 2 0 -Kft'f'JS^.&lt, 21- 
Tyi-i-m. 2 2-WUtT7*i-!6l. 2 4 -y'y^i- 
H. 2 6-PZTIS, 2 7 -±a5«@fflSm^. 2 8- 
7"7?-?-JgL 3 0. 3 0a, 3 0b -TSPmSi, 3 2, 

3 2a~*ws?mmkm. 34, 3 4a-±&s 

S. 40-y'JnylS, 4 2-§SH^-gtlBL 4 4-P 
•>x/k 4 6 --y-h«^Ji x 4 8, 48a. 4 8b - 
5 0. 5 8 -v-UnygffcSL 5 2a~5 
2c-»i8B^^^«|. 5 2-^W£«)J^. 5 4 
-1M K^-zHfiliffiL 5 6-y-x/KM yfeic 
5 6a~5 6c-^|$«£lit^ 6 0-i^ny 
6 2, 8 8-JIISftfcl£Ii» 6 3a, 8 9-IWk 
KUkK. 6 3b-T*tt«R, 64. 90. 9 4-ay 

66. 66a, 66b, 66c. 92, 
9 5-7??. 6 8-4 'JS^AR. 70. 7 8-K-fH 
4'Jv-7AffiL 7 2-StfbT^-ttyL 74-7-7^ 
SL 7 6-PZT§L 8 0-TSSSSL 8 2-*^;/ 

?mm. 9 6. 9 8-isMw, 97-mmimm. 9 
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